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* Methods to Detect & Characterize
* Evaluate Single Chemical at a Time
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PROGRAMMATIC CHALLENGES

* Many Priority Lists Already in Queue (e.g., EDC’s,
Pesticide Inerts, HPV's, CCL) with No Risk-Based
Criteria for Setting Testing Priorities

* Different Authorities — Different Testing Requirements
THRISELE Y with No Scientific Basis for Flexible Testing Approaches

. LaclsDataNamdto WaUncmmbu
assments (e.g., extrapolations)
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* Delineate Toxicity Pathways

* Extend Cross- and Within-
Species Extrapolations
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* Jdentify Endpoints for
QSAR Models
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Exposure Biomarkers

Fate/Transport Models
Exposure Models
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* Dose Metrics
* Understanding Cross-

and Within-Species
Variations in
Pharmacokinetics
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Genomics Computational Computational

Toxicology Methods

To integrate modern computing and information
technology with the technology of molecular
biology and chemistry to improve EPA’s
prioritization of data requirements and risk
assessments for toxic chemicals
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In Silico Modeling In vitro Assays

Respiration
Osmoregulation Lethality
Liver Function Growth

Gene Activation
Protein
Production

: Receptor/Ligand
Chemical’ Jy Interaction L0

Profiles

Protein Oxidation GSH depletion Development Reproduction

Reactivity DNA Binding 1' Shanaling Gonad Development
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WMGmwmmm screen
and evaluate chemicals by enhancing

the predictive understanding of toxicity
pathways

» Success measured by ability to me
faster and more accurate risk assessments
for less cost relative to traditionz _
and to classify chemicals by their potentic
0 influence molecular and biochemical
m of concern
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In vivo

In vitro

ER Steroid ? AR Steroid ? TR Hormone  Hormone
binding  Synthesis/ binding Synthesis/ binding Synthesis/ Displacement
Degradation Degradation

NN LT
Chemical Initiating Events
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Judu Long Term Goal: Move from expensive and
Lt L time consuming in vivo testing batteries to
e faster and cheaper batteries that offer useful
data for risk assessments
+ Short-term: Refine current methods

based on predictive models
+ Long-Term: Develop alternative methods

- High-throughput in-vitro
- Alternative species
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Building a

al Toxicology Challenges
scientific

.;g;:;n_qémf;n + Create a virtual escape from the EDC screening
s BB  dilemma for EPA chemical lists and inventories

decisions — in silico identification of chemicals for further laboratory testing
— balance exposure-toxicity risks in screening large inventories

evelop a Systems Biology approach that links
test-specific effects as localized symptoms of
— Redefine chemical reactivity in a hazard identification context
~ add “likelihood estimates” to the spectrum of possible effects

* Provide a scientific foundation for a hypothesis-
driven testing paradigm for EPA risk assessment
processes
— Introduce risk management thresholds along toxicity pathways
— reduce animal testing by minimizing “negative” laboratory tests
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Keys to Scientific

Validation

RESPONSE Interpretation
VaTiaDIlIty and Utility
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